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(57) ABSTRACT

A hybrid underlayment, includes a thermoplastic making up
between 92.0% by volume to 95.5% by volume of the hybrid
underlayment. A plurality of expanded microspheres is dis-
persed through the thermoplastic. The microspheres are
expanded to a volume in a range of between 180 square
micrometers and 1450 square micrometers. The micro-
spheres makeup between 1.0% by volume to 7.5% by volume
of the hybrid underlayment. The hybrid underlayment is
extruded into a flat sheet having a thickness of between 1.0
mm and 2.0 mm and a density from 7 pcfto 25 pcf.
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LVT FLOORING AND UNDERLAYMENT
INCLUDING EXTRUDED SHEET MATERIAL
WITH EXPANDED MICROSPHERES

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application is a continuation-in-part of, and claims the
benefit of, U.S. patent application Ser. No. 13/965,885, filed
Aug. 18, 2018, the entirety of which is hereby incorporated
herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to flooring systems and, more
specifically, to a flooring system for interlocking flooring
units.

2. Description of the Related Art

Luxury vinyl tile (LVT) flooring units are increasingly
used in high end flooring applications. Such flooring units,
while made of vinyl, often have a texture and color corre-
sponding to other flooring materials, such as ceramic tiles and
wood. They are frequently (but not always) less expensive
than the floorings materials they resemble. They also tend to
be lighter and easier to install that other flooring materials and
often are more resistant to scuffs and stains.

LVT units typically have complementary locking surfaces
on their edges so that adjacent units are locked to each other
along their edges. Most installers of LVT units place an
underlayment between the subfloor and the flooring units.
This underlayment improves the acoustics and feel of the
flooring units by absorbing movement between the flooring
units and the floor substrate as users walk across the surface of
the flooring units.

Typical underlayments tend to be resilient, which allows
for dampening of the effects of people walking on the floor.
However, because the underlayments do not provide
adequate support for the locking surfaces of the flooring units,
the locking surfaces along the edge of a flooring unit tend to
be weaker than the rest of the flooring unit. Therefore, when
one’s heel, or other pressure source, is applied to the locking
joint between two flooring units, the locking surfaces become
weakened due to the resilience of the underlayment. Through
enough use, the locking surfaces can become degraded and
even break.

Therefore, there is a need for a flooring system with an
underlayment that reduces stress on the locking surfaces of
LVT flooring units while providing adequate sound dampen-
ing.

SUMMARY OF THE INVENTION

The disadvantages of the prior art are overcome by the
present invention which, in one aspect, is a flooring for cov-
ering a floor substrate that includes a hybrid underlayment
and a plurality of interfacing LVT flooring units. The hybrid
underlayment is disposed on the floor substrate. The hybrid
underlayment includes an extruded thermoplastic sheet hav-
ing a plurality of gas-filled expanded thermoplastic micro-
spheres distributed throughout the thermoplastic sheet. Each
of the plurality of interfacing LVT flooring units is disposed
on the hybrid underlayment.

In another aspect, the invention is a floor, which includes a
substrate. A hybrid underlayment is coupled to the floor sub-
strate with a first adhesive layer. The hybrid underlayment
includes an extruded sheet that includes thermoplastic and a
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plurality of gas-filled expanded thermoplastic microspheres
having a pre-expansion particle size within a range of 28 pm
to 38 um and distributed throughout the thermoplastic. A
plurality of LVT units, each of which is coupled to the hybrid
underlayment by a second adhesive layer.

Inyetanother aspect, the invention is a method of installing
a floor on a floor substrate, in which a first adhesive layer is
applied to the floor substrate. A hybrid underlayment is
placed on the first adhesive layer. The hybrid underlayment
includes an extruded thermoplastic sheet having a plurality of
gas-filled expanded thermoplastic microspheres distributed
therein. A second adhesive layer is applied to the hybrid
underlayment. A plurality of interfacing LVT flooring units is
placed on the second adhesive layer.

These and other aspects of the invention will become
apparent from the following description of the preferred
embodiments taken in conjunction with the following draw-
ings. As would be obvious to one skilled in the art, many
variations and modifications of the invention may be effected
without departing from the spirit and scope of the novel
concepts of the disclosure.

BRIEF DESCRIPTION OF THE FIGURES OF
THE DRAWINGS

FIG. 1 is a schematic drawing of one embodiment of a
flooring system that employs an adhesive.

FIG. 2 is aflow chart showing one embodiment of a method
of installing a floor.

FIG. 3 is a schematic drawing of one embodiment of a
flooring system that does not employ adhesive.

DETAILED DESCRIPTION OF THE INVENTION

A preferred embodiment of the invention is now described
in detail. Referring to the drawings, like numbers indicate like
parts throughout the views. Unless otherwise specifically
indicated in the disclosure that follows, the drawings are not
necessarily drawn to scale. As used in the description herein
and throughout the claims, the following terms take the mean-
ings explicitly associated herein, unless the context clearly
dictates otherwise: the meaning of “a,” “an,” and “the”
includes plural reference, the meaning of “in” includes “in”
and “on”

Also, as used herein, luxury vinyl tile (LVT) units mean
flooring units that both meet the ASTM F1700 standard for
Solid Vinyl Floor Tile and include printing (including three
dimensional printing) thereon that causes the LVT units to
resemble ceramic tile, stone, terrazzo or wood.

As shown in FIG. 1, one embodiment of a flooring system
100 includes a flooring substrate 110, which can be a plywood
subfloor. A first adhesive layer 112 is disposed on the sub-
strate 110 and a hybrid underlayment 114 is disposed on the
first adhesive layer 112 so that the hybrid underlayment 114 is
coupled to the substrate 110. A second adhesive layer 116 is
disposed on the hybrid underlayment 114 and a plurality of
interlocking VT units 118 is secured to the hybrid underlay-
ment 114 with the second adhesive layer 116. Typically, the
flooring units 118 interface each other along a joint 120,
which could be as simple as a butt-joint. In one embodiment,
the flooring units 118 have complimentary-shaped locking
edges 122 and 124 that allow for the interlocking of adjacent
flooring units at a joint 120.

The hybrid underlayment 114 includes a thermoplastic
sheet in which a plurality of gas-filled expanded thermoplas-
tic microspheres distributed throughout the thermoplastic
sheet. In one embodiment, the thermoplastic is polyethylene
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(which could be either HDPE or LDPE and a plasticizer such
as ethylene vinyl acetate (EVA), depending on the specific
application). In other embodiments, the thermoplastic can
include such plastics as: polypropylene, acrylonitrile butadi-
ene styrene, ethylene-vinyl acetate, polystyrene, poly vinyl
chloride, thermoplastic polyolefin, polyethylene terephtha-
late, polyvinyl fluoride and combinations thereof.

In one embodiment, the microspheres have a pre-expan-
sion particle size within a range of 28 pum to 38 pm and expand
when heated to a temperature of about 200° C. In one method
of making the underlayment, microsphere pellets are com-
bined with thermoplastic and the combination is heated to
about 200° C., during which time the microspheres expand
and the combination is then extruded in sheet form to the
desired thickness through an extruder.

In one embodiment, Matrix 318 thermoplastic copolymer
formulation, available from Matrix Polymers Inc. of Cold
Spring Harbor, N.Y., which is a proprietary combination of
LDPE and EVA, is used and Expancel® 930-MB-120 micro-
spheres available from Expancel Inc., AkzoNobel of Duluth,
Ga. are used. The amount of thermoplastic used is in a range
of between 92.0% by volume to 95.5% by volume and the
amount of pre-expanded microspheres used is in a range of
1.0% by volume to 7.5% by volume, with any remaining
amount being a pigment used to impart color on the resulting
sheet material. The combination of thermoplastic and micro-
spheres is heated to a temperature of at least 200° C. so that
the microspheres expand to an average size of about 600-700
square micrometers in a range of between 180 square
micrometers and 1450 square micrometers. The material is
extruded through an extruder so as to have a width in a range
of 1.0 mm to 2.0 mm with density in a range of 7 pcf (pounds
per cubic foot) to 25 pcf.

In one specific embodiment, the extruded sheet has a thick-
ness of 1.0 mm and a density of 25 pcf. This embodiment uses
93.5% thermoplastic, 3.5% microspheres (prior to expansion
of the microspheres) and 3.0% pigment. In another specific
embodiment, the extruded sheet has a thickness of 1.5 mm
and a density of 19 pcf. This embodiment uses 92.0% ther-
moplastic, 5.0% microspheres (prior to expansion of the
microspheres) and 3.0% pigment.

It has been found that the hybrid underlayment 114 pro-
vides good support to the joints 120 between adjacent LVT
flooring units 118, thereby reducing stress at the locking
surfaces 122 and 124, while also providing good sound damp-
ening. This can result in less wear on the locking surfaces 122
and 124 and an extended lifespan for the LVT flooring units
118. The sound dampening characteristic of the underlay-
ment 114 reduces annoying “clicking” sounds heard by
inhabitants of the floor underneath the floor on which the
underlayment 114 is used.

As shown in FIG. 2, in one method 200 of installing a floor
ona floor substrate, a first adhesive layer is applied to the floor
substrate 202. A hybrid underlayment is placed on the first
adhesive layer 204. The hybrid underlayment includes an
extruded thermoplastic sheet having a plurality of gas-filled
expanded thermoplastic microspheres distributed therein. A
second adhesive layer is applied to the hybrid underlayment
206. A plurality of interlocking synthetic LVT flooring units
is placed on the second adhesive layer 208.

As shown in FIG. 3, in one embodiment of a flooring
system 300, the hybrid underlayment 114 is placed directly
on the substrate 110 and the LV T flooring units 118 are placed
directly on the hybrid underlayment 114, without being
secured by adhesive.

The above described embodiments, while including the
preferred embodiment and the best mode of the invention
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known to the inventor at the time of filing, are given as
illustrative examples only. It will be readily appreciated that
many deviations may be made from the specific embodiments
disclosed in this specification without departing from the
spirit and scope of the invention. Accordingly, the scope of the
invention is to be determined by the claims below rather than
being limited to the specifically described embodiments
above.

What is claimed is:

1. A hybrid underlayment, comprising:

(a) a thermoplastic making up between 92.0% by volume

t0 95.5% by volume of the hybrid underlayment; and

(b) aplurality of expanded microspheres dispersed through

the thermoplastic, the microspheres expanded to a vol-
ume in a range of between 180 square micrometers and
1450 square micrometers, the microspheres making up
between 1.0% by volume to 7.5% by volume of the
hybrid underlayment prior to expansion of the micro-
spheres,

wherein the thermoplastic and the microspheres form an

extruded flat sheet having a thickness of between 1.0 mm and

2.0 mm and a density from 7 pcfto 25 pcf.

2. The hybrid underlayment of claim 1, wherein the ther-
moplastic comprises a combination of LDPE and EVA.

3. The hybrid underlayment of claim 1, wherein the
expanded microspheres have an average size between 600-
700 square micrometers.

4. The hybrid underlayment of claim 1, wherein the
expanded microspheres have a pre-expansion particle size
within a range of 28 um to 38 um.

5. The hybrid underlayment of claim 1, wherein the hybrid
underlayment has a thickness of 1.0 mm and a density of 25
pcf.

6. The hybrid underlayment of claim 5, comprising 93.5%
thermoplastic, 3.5% microspheres and 3.0% pigment.

7. The hybrid underlayment of claim 1, wherein the hybrid
underlayment has a thickness 1.5 mm and a density of 19 pcf.

8. The hybrid underlayment of claim 7, comprising 92.0%
thermoplastic, 5.0% microspheres and 3.0% pigment.

9. A flooring for covering a floor substrate, comprising:

(a) a hybrid underlayment that disposed on the floor sub-

strate, the hybrid underlayment including:

(1) a thermoplastic making up between 92.0% by volume
t0 95.5% by volume of the hybrid underlayment; and

(i1) a plurality of expanded microspheres dispersed
through the thermoplastic, the microspheres
expanded to a volume in a range of between 180
square micrometers and 1450 square micrometers,
the microspheres making up between 1.0% by volume
to 7.5% by volume of the hybrid underlayment prior
to expansion of the microspheres,

wherein the thermoplastic and the microspheres form an

extruded flat sheet having a thickness of between 1.0

mm and 2.0 mm and a density from 7 pcfto 25 pef; and

(b) a plurality of interfacing LVT flooring units, each of

which is disposed on the hybrid underlayment.

10. The flooring claim 9, wherein the thermoplastic com-
prises a combination of LDPE and EVA.

11. The flooring claim 9, wherein the expanded micro-
spheres have an average size between 600-700 square
micrometers.

12. The flooring claim 9, wherein the expanded micro-
spheres have a pre-expansion particle size within a range of
28 um to 38 pm.

13. The flooring claim 9, wherein the hybrid underlayment
has a thickness of 1.0 mm and a density of 25 pcf.
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14. The flooring claim 13, comprising 93.5% thermoplas-
tic, 3.5% microspheres and 3.0% pigment.
15. The flooring claim 9, wherein the hybrid underlayment
has a thickness 1.5 mm and a density of 19 pcf.
16. The flooring of claim 15, comprising 92.0% thermo-
plastic, 5.0% microspheres and 3.0% pigment.
17. A floor, comprising:
(a) a substrate;
(b) a hybrid underlayment that disposed on the floor sub-
strate, the hybrid underlayment including:
(1) a thermoplastic making up between 92.0% by volume
10 95.5% by volume of the hybrid underlayment; and
(ii) a plurality of expanded microspheres dispersed
through the thermoplastic, the microspheres
expanded to a volume in a range of between 180
square micrometers and 1450 square micrometers,
the microspheres making up between 1.0% by volume
to 7.5% by volume of the hybrid underlayment prior
to expansion of the microspheres,
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wherein the thermoplastic and the microspheres form an
extruded flat sheet having a thickness of between 1.0
mm and 2.0 mm and a density from 7 pcfto 25 pef; and

(c) a plurality of interfacing LVT flooring units, each of
which is disposed on the hybrid underlayment.

18. The floor of claim 17, wherein the hybrid underlayment
has a thickness of 1.0 mm and a density of 25 pcfand wherein
the hybrid underlayment includes 93.5% thermoplastic, 3.5%
microspheres and 3.0% pigment.

19. The floor of claim 17, wherein the hybrid underlayment
has a thickness 1.5 mm and a density of 19 pcf and wherein
the hybrid underlayment includes 92.0% thermoplastic, 5.0%
microspheres and 3.0% pigment.

20. The floor of claim 17, wherein the expanded micro-

spheres have an average size between 600-700 square
micrometers.



